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(54) ANTENNA DIVERSITY RECEIVER 

(57)Abstract: 

PURPOSE: To improve communication quality by performing 
weighting for maximizing the signal-to-noise ratio of reception 
signals after eliminating unrequired signal components from the 
reception signals of respective branches. 

CONSTITUTION: The transmission signals of different propagation 
paths are received in antennas 10-12. The reception signals 13 of 
the antenna 10 are inputted to a transmission path impulse response 
estimation processing part 1 9, a transmission path impulse response 
1 18 is calculated by a known code sequence on a receiver side and 
inputted to a distortion elimination means 112 and weighting and 
phase control means 115. In the means 112, the distortion 
component of the signals 13 is eliminated by the response 118 and 
code judged output 130, inputted to the means 1 15 as the signals 
121, weighting and phase control is performed so as to maximize the 
signal-to-noise ratio of the reception signals and the signals 324 are 
inputted to an addition means 327. The series of processings are 
performed for the respective antennas. Then, the inputs 124-126 
from the respective antennas 10-12 are simply added in the means 
127, the output 128 is passed through a code judgement means 129, 
a code judged result 130 is outputted and an information sequence is 
demodulated in a signal sequence demodulation means 131. 
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■T 5 =. 1 1' J: 9 WESWW-i-offitHWWSrfi 1 * 5 fUg-at 
5to*kW&¥&ks jo 

-r s it t m e«» r ^ ^ ^ sse s n « ** 
[0001] 

[0002] 30 

[0 0 0 3] «fflr»»ii(Sffi5S!6S«6*iifSS±ft«- 



#91^8 - 1 7 2 4 2 2 
/^<£>S{f #tt£&<5 (Tive Division Duplex^*) 0 

[0004] »tt»a«Ki*5rt- sst#»»»fs 
im»fs*is« loo. /^^b^g:m^a^ft^IlI | 9y u cv^^ 

<5 (Personal handyphone system) 0 L&tf* f> N /h 

[0005] 5 

V^, S5 8 5l^iai (a) (b) (c) \£7F$tlX 
v^5^^— i/^^ 5 . H7*v>LBI9tJ:BI^StLT 

[0 0 0 6] i7^twt^ryrt^^^§ 



<1 i 

(3) 

3 

fcWafcroSe (t) oli«M^ 

[0 0 0 7] B8 tt¥UJ£»araW?ifcB«r*UJS Lfc-g-fiSc^ 
FF (Feed Forward Filter ) l-A^ £*LT , 
*L 5 FBF (Feed Back Filter) \C£-oX'MM& 20 

f §f ir-iiF f f iao tit «»ittac*'#ft 

[0 0 0 8] SI 9 Kflbfc*?«flt5£SS:fiJffl ^ 

§HHflil"Cte* MLSE (Maximum Likelihood Sequence 
Estimation) "C^fig £ *bfcW^y»«*tl- <fc <9 , 
■ >f W</W*^/Si&S|ft^£;h^ TVE (Transversal Filt 
er) Jcj:oT*3£afBfS#36S**SnSo ^-^V^T* 

«*S:JSUgiv^^:»S<Oi5RfflSrWtf B8*^ML S E&L 
[0009] El 1 1 ^ffiffitcus-et sSffi&SS^/S 
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So 

[0010] 01 2^«BB«feJ!iJ:oT*tSUfceai»^ 
ttffiffl* Srfrfc 5 ^ S^S««0> :/ p s> * B 

[0011] £x±<d£ 0 {z^mm^-cD^mmwmm^ 
[0012] 

[0013] ^m<or^-f-y-f y<—y^mmx 
loo, *^^^"csft ufcsfift*^e>^s*« 

[0014] &±<D x 0 *$&m<v 1 Wfi. m^&m 

[0015] 



5 

(1) 7?^^^^*l«ISttfc26««#Sraffi.U, -fro 

s««4§-a> brr^ ww- ^ £> 

[ooi6] (2) £fc, ^^T^^-f^-V 
[0017] (3) stic ^m(or>^^ry4 

[0 0 18] (4) *«MOT>'ft^^v' 40 
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[0019] (s) ^m<Dr^^ry-(^<—>^m 
wSt^r ^T-f-^fo^fhx^m bfc^ij k co^mt^- 

#Sr»*t r i: H J; o itf 
[0 0 2 0] (6) Z.(DT^J"T¥^ ^-i/f5lfffi^ 

frVk*tlkm t ffirlEg««#<ofl|#*Ht*Jt S: ft * -T £ 
^(O^^lfe^a^mfES^^wffi^ai^JtSrft*: 

[0 0 2 1 ] 

.sogfir^T^i o, ii t i ^etimi^o 

1 3 aseSR-Y Mt^SfflJ l 9 ^a^j s 

^ «?F**lJ^S 12 9 ^^^J^ffi^J 1 3 0 t> L < 
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^/^/^iS^i i 8.ttv ^t4?ai i 2 
jjznx&v, «stte2K>f w^isti is t 

Srl»*"rSo 5*»S?ai 1 2T'^^£[&^£il.*:§ 
Mf 1 2 if*. S*#tt*3J:VffitB»J«i^Sl 15 — 

fif&OT £ 12 4 « JDJS^S 12 7 — A>^ £ 

tb^o ^(D-m<Dmrf*&%:iBT> : T^x*rrte o „ en 

ft&aSrfTftVV *DJ|L^S1 2 7— <OA*ft#l 2 5* 

Mf 124, 125, i2 6ii, jn»?a«its 
*jwjd*s*l, "*n»^am* i 2 8 *tts 0 an*#«m 

* 1 2 8 «5F-^*IJ^^S 1 2 9 -A^J^^^J^ ^ 

[0 0 2 2] B2li, glUlf 2 2 ^K*0ffi-9-*?ij35 s 'S' 

«#2 2 tcgE»im#^^J^^^tt^v^^co^^ > 
^/W^^ffOj6^jfeS:KMi-6ia-T?*>^o TDM Ail 
ft^*tt«FWtt 2 0 l:(Bot,-^ny h 2 3 tWiftS 

STfcfrfcfltWk p 5/ M$fB 2 1 30 

ds, ^c^^n s/ hfgfP^ 2 1 7£ltiIlia s ^**>;ft5o ^ ^ 

— JRlcttS^OD^a y h 2 3 MA^P7 h££ 
KS'Ji-Sfefe^,- ^nyF23 P^tCtm^aW^^J 2 4 

tt*n£*LT^£4§^te, -*co|!E»i«**yiJ^il»T"rs^ 
2 7 , 2 8, 2 9 ^e2£3&>r W*/P*jS«4#^^a 2 
1 2-eeSIK-f V^yU^^E«:2 1 3^«^-f~^o R*Pft 

gfIW-g-2 lot, -t<ojt»«^»yo* s *^^t?S«* 
ttfc»^^#^?9 2 i i Sffl^:it% ^ 

2 12 W^/W^/S^ 2 1 

^KSK/SCT^ h/^Si, i"*t>*>^ y^fU#2 
14, 215, 216, 21 7 0>JR;&S*S£*t5o 4 
fc, m 2 K*5^T\ gfUf^^J 2 2 |rfE*P«^5»J 2 

ftsfc*^, iB¥^e3iiK>r v/^u^js®2 i 3^^ 
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iSLfcR##J2 7, 2 8, 2 9K:fc^T, *0>B#lfflrtK:2g 

«*W^fiK«2 1 8fciT£/*U «^c#ffii-5^fl^« 
SUU2 19, 2 2 0, 2 2 1, 2 2 2 m^^^ib 

tbfcloffl«o«iHe^KiS«2 2 3Jcft/r tiiU 
«FlBrt^se8SJ2iS«LfcS««#*5ij2 2 tttlfcU ft 

T% ft*^Jfiyfii&Sft5£ 2 2 6 £*L6o ^IT, -^coft 

2 8\zxfrmzM<ommi&'C w*/w*js#2 1 3as#e> 

[0 0 2 3] 0 3 ft, >''<Sl'XJfc&<Otie.m 

3 4^resiK>f ^^^/s^3 5*s«i^*it5o «» 

^(£>^ s/^flj#3 7, 3 8, 3 9, 3 1<mW#¥U^ 
83 2 8^T— «F*JBa*"et-«F#*J^SixfcJB*3 2 9 

gJP: 312, 313, 314, 315 fi^#fiiD*« 3 3 
l*CT*q#£*V JD3*3IS*3 1 6tt**IS3 1 7 til £9 

SfHS#3 2d^^U3l3&^S 0 *LT«#*tH*3 1 
8 tt. ^^^^!S*«l3e*a 3 4 Ufcfe 

mm 3 6 <Z5*iB*SS: i: o feM t 3 1 9 x*m» s 

6T«t^ 0 ^P»^*3 2 7teW§^J£#®3 2 8- 
A^7^^. *^J^jie«:3 2 9ft Ht^RfiO^Jt?^^ 

[0 0 2 4] e3IK>f V^/U^lS«Sr«l3e-rS 

5gftW*«»^jfe^2ai?>dS#fti-So -€r<0^S:«^ 

-©■»^J4 0 fc«F#*J^« (Bl©129) ^b<7?i|£lJ^SB 
StL< JigE*P{s#*?'J 4 1 "Cfc 9 , b ttiSftW* 
«*#jS«! ! aW4 3 4: ^»»C»ft 4 4tC 
■ttt^A^S^So *tt, ^^S?i54 3, 4 4t* 
^UfceS5K>r>'^/w^lE« : 4 18, 4 19li, ^>fy 

f4 5^it, esiK-r >-^wxis««^a4 20 

S4 3 £#3^ttftia*3M5fc4 4(D^ffl*-ffi(i4ai9dS 
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SMB^m 1 l3asg{SSttTV^«PBB4 9M*hT£ig 
fflif&T*fc£ 0 ^ 4 1 2«tR#IB4 8 0>Elffl:i3«fctJ<li# 

tcmmffij ^s</uxi&m4 i 8 srjav^o ^ 413 

^§4 18^ffl^§ 0 ^ 4 1 4ti, WpM4 8<OK 70 
/t^iS^ 1 8 Sr/Bv\ B#fW 4 9 -Cf*iBJSW*fiSI»*f ^ 

rtSr«»Ufcfc©-e*)5o *S 4 1 5»iNFW4 8K 
✓*/w*jgS«:4 1 9£ffli\ ^f^4 9 -efiii^SWtteSK 

^ ^;<s\sX!t^<Dmi£$:fttet>-r . ^4 8(^ti^L 
tC^^C 4 14^ 4 15©J;5^TDMA^i3y 
**>ft^ J: 5 ft«^E^-r 5 ^ £ *4, ffiji»»ftS:*|-* t 

[0 0 2 5] HI 1 T^Lfc^^^cOT^^^y 

&i§ r >f t^^^-r^f btSffiif 1 5 1 14, gft 
SP5 0 w<7^JC««l^^a5 2 lcA^f$tb 

^ ^ 5 3 ^ b (O^t^J^IS^ 5 3 8 t L< li, 8E*p4S-©- 
^j^A^ns. eSI»&>r^Vu^JS«:*fl^S5 2 
-Ctt^ bfcit^je* 5 12-5 1814, S&#« 5 5-5 
1 l^^^o -^it&SS**^**, ff-g-W£#S5 

3 j&»5><Z>¥U®I£*5 3 8 ^rii@^^-5 4 5 — 5 5 1 J; 
oT3S®*-fr?>^fcia*^*JSLfc*lJ5£te*5 3 9-5 

4 3 tA^^^So 5ft»SfcH*5 1 9-5 2 5(4. 
*P*8& 5 2 6 ^A* £ *U ^T36S*PXL5>*tfc«, Sffim 
t5i^t>is{»S5 2 8i:«J:otS{*Sti5, «»JB* 

5 2 914, essE&>f wM^jE^it 5 2 ^ 

tt/cS^Mf 5 1 £r^ff Ufc«F*Jtc«ai-5^ y^*J# 
C0**#«:ffi5 3 0«r.«»*5 3 1 Jc-CS*Stt5o * 
»fe*5 3 2(4, JpSIl^S 4tdA^£*U ffiOltO^ 
{sr>-r^-^fe#e>ixfc*»Jte*5 3 2 b mmo&Rb 
ftlfSn, -t<0*P*j|g*5 3.7J4«F-g-*lJ^«5 3— A* 
SixTW^JjEdSflftteixSo TDMA^n s/ h 5-5 4 

^ 5 BE*pfs-?-*?'j 555 comm^m 5 5 2 ^cg^ 

K-f w*;u;*/S##tj£ 5 5 7 Srfi 1 *^. J t£>«£>'li?Mf 
5 5 6 ^S^lffl 5 5 3 -Cf4ei£S&^ >v*/u 

^JS^Srfi 1 *^. eSIHS-f v/^^lS^ffiStoas 5 SO 
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7 "C#e>*bfcfejB:S:*OEra 5 5 3 -c*«i*eate>f V 
XAO*jS^5 5 8 ir LtfflV^So 
[0 0 2 6] HI 6 14, &&*2&<DT>*r1'#'<s*— 

^<0— *JS«-C*><5. «tcO§fl7yrt6 0-6 3^ 

356 5l4M#fc5gmTXx:H£*fL-T\ 

So »»l*ttfcg«m-&6 6(4, e3l»>f^^^j£« 

*^S6 7:fcJ;t*g«{i^*gfc*^S6 2 1^ 

fc«i^eiSK>r w>/v^jc^6 8 14, g^sg-r 

35 6 9 tct4, *>T ^6 4T?3B^**Lfcg J ft T^^tC 
@^cO|ElS|i^6 10-6 13 l^ffib, iliRL^S: 
^T^^fc— ltT5fE««g«6 10-6 1 3 

W*;W;*JSSlEljtgB6 9 £>fbf4, 6 2 0liJ:o 

T51W*ttfcg{gTV^^-4:— &i-5fiE«ffl«6 1 0- 
6 l 3^e)fSlS$^^TV^5e26K>r W^^JCS*6-1 9 

6 2 1X(4, »|RSttfc$«r^7 1 ^-6 o-6 3-egm 

ttv&j:xmftfflw^&L6 2 2-A^j-rso a^-#tt*5 

*W aaJm*S6 2 5^A*i45<lt6 2 4*W* 
t5.. ^^*n»^6 2 5X(4, «f!7yrt6 0-6 
3t^fbtff^^ttl^^J:t;iMt«ti 

So jR«ttp»*u* 6 2 6f4, n^mm^me 27^1 

flF^JS^tT^^So W^J^tt* 6 2 8 J4^ 
^^^;Wff^^JS13 6 2 9-c2Sf9ffif«t ttll$ 

[0 0 2 7] [U7t4, ^cO^AJt^^^^-^^g 
««co^n y^HT'fcSo »§fI7^rt7 1~7 
3-CgftLfcgftft-?-7 4-7 6t4, ^^^tbCOSfSft 
^SHttefflSrffllWi-SS^W^fiJ^? 10-7 12 
*^»*7 13-71 5f4¥»EtciP»*7 

1 6"C*P*SttSo AP»^7 1 7f4«F-g-*J^«7 1 8 
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9 t . «FtWS»A* 7 17 4: <z>KI£tt»?Ug 7 201: 
J;ot#^ RH7 2 lSrS!p^UTiilS»^*J#7 
2 3*5*:«)?>*T/5o ^tt, flJ#7 2 3H #C<£>fi#&]CD 
T yrt71-73 T^ff LfcgfUa^- 7 4-7 
6<OfiBtte*B^ffiIW*fi 1 &5f»J#7 10-712ift 

[0 0 2 8] B8fi, W«»3Ba^b*S:#iJffl 

<t7 ^T~T8 0-8 2 T?gff L/cSmif-^ 83-85 

I*. mD^^f/V-^ (FFF) 8 6 — 8 8^A*7£*U * JO 

?7m%8 9 — 811 t<Dm$U%iWfrftftt>ftZ>o FF 

ft -§-.8 1 2 — 8 1 4H #P^££8 1 5"C^#fiiPff§tt 

5 0 Jra««H*8 i 6 Kin utv^ 5 

^7^7^^ 8 1 9^>^^l^^f-^J5fe^8 1 7tfSJP#S 
8 1 8^m%$£thZ> 0 JPJH&8 1 8"CH iP#^8 1 5 
^f>^8 1 6^f)^S^8 1 7^ii^^T??f 20 
¥\%%k8 2 0©AMf8 2 2 t4S 0 W-§*W&S8 2 
0-C*USS*tfc^JSJe*8 2 1 /^^ 8 19 4: 

K^m-§-S:*J*"r§«»*8 2 3'Mft*&£;h,5o 
-<yu*8 1 % ^m&^!MtM%^Y$EM&% 2 1J1 #:<D 

fcftKfUfflSttSo *fc; «JH»8 2 3m W-^WS 
§£8 2 0<DA^<f^8 2 2 £«F-^PJ3£8g8 2 0Wff^ 
8 2 1 4rcol^Mft-^8 2 4^3eje&£*U ^ErttS: 
4: K:#§:{-3T >"r*r 8 0 — 8 2tC^^^^tTV^M* 
:7 4 8 6-8 8©^y ^flj^ 8 9 — 8 1 1 <t 
^/V-^ 8 1 9(D? 5/^18 2 7<Z)a/S»JfflS:*' s/^IJ 
#»JSffl»#SSrfffc5o Sfc* «*7-f/v^8 19t 
II W^J^«8 2 0T*OTO£*g*8 2 14:* y^fU# 

8 2 7 ^^asiiR^dstTft*?^ 8 

I 7^^SJx5o 

[ 0 0 2 9 ] m 9 fl ft**?IJjt^* (MLSE:Maximum L 
ikelihood Sequence Estimator) Srfljffl Ufct*£3jfctf>-n E£ 

— 9 2 "C§:ff L/c§:jfHt^ 9 3 — 9 5 

II MLS E^»9 2 9 T*«ISSttfc}tSaift{t-^»?!l ^ 

9 3 0 t^y ^*iJ#ia*SSJW^a 9 3 2 tc J: oTHW £ 

thtcmmfcmv&'f w*/v-*jgs3? 915-917^^0 

T\ ^jV7 4tv$ 9 12 — 91 

9-9 1 l36S*fiK$tt5o ^^tL7^«^SjB 
iB #9 9 — 9 1 1 H »3V£&9 6 — 9 8— A^£iV S 
ft ft 9 3 — 9 5 4: cO^^g-^ 9 1 8 — 9 2 0 
fri&o £j&$*LfcWiHI-§-9 1 8-9 2 011 *tt-etb 
S*»*fa9 2 1-9 2 3^ft»Sft5. 
1921-9 2 3 <Dmt) 9 2 4 — 9 2 6 teiPjSSS 927 
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s E#yg«$9 2 9^mhti, mmm^n&mfe^mm 

£;ft<5o MLSEMM9 2 9rttMfff^'J 

(Dm^cm^^ti^y^^^^ h y 9 3 lfi^^^ 

*J#iil£ffiJ«i#a 9 3 2^A*£*K ^»#b7 
y7^-f;V7>f^^ 9 1 2 — 9 1 4 ^^^#9 1 
5 — 9 1 7tfiiklbt>tLZ> 0 *fc, MLSECJ;?)^^ 
*tfc*jea6«««*5UW:. «#Six-Cfflf*3Ry0 9 3 4 4: 

[0 0 3 0] 01 OH HI 1 Kl*Lfc**K*3¥fflfcR 

TV^<7)T% jt;«WflBb J ^"^-<Sv^35S^eliL J ?'i-<3So 
TVn^o **<oafsTV'7 t ^-l 0 1-10 3 tSlfl/: 
gf&*§-!§- 1 0 4 - 1 0 6 tcfl fci^T^tt/c^/W^ 

jCfflSi-S^fiE^l 0 7-1 0 9£r^S£Sl 010- 
1 0 1 2ti^l< 0 ^/v^°^eiR^O«»S:|»* 

ZfrLtc&m^^ ioi9-io2iit fs-^arat^jtas 

S^1 0 2 2—1 0 2 4^A^£*x£o *J 
#1025 — 10 2 74: ^itiS^r 1019 — 10214: 

<Dm&-ffi?fftt>ft. ^(omtt 1028 — 1030 mm 

SSI 0 3 1 ^f>|l^o *P*^1 0 3 1 <Dft£f 10 3 2 
fcM$#¥lJj£S 1 0 3 3 *3 it^P^ff 1 0 3 5 Sr^-T 
l 0 3 8-«^tt5 0 4ff-S§-¥U5£S 1 0 
3 3 T^^J^^tbfc^* 1 0 3 4 10 3 5 

££j*i-£fc«>o«#si o 3 8^wj|&s*b, W#*JS: 

S 1 0.3 3 <7)A^J^a-^ 1 0 3 2 4: CO^^ 1 0 3 5 j&3#«> 

^^^o 1035^*; ^*u#ia/£ftijw^a i 

0 3'6^MJ^ ^C^Bf^J^^ ^^U#l 0 3 7 35S5fc 
Sb^tt^o ^fc. «F-g-*lJ^*l 0 3 3 ©ffi* 10 3 4 

fi 1013 — 101 s^m^r^ sf&it 

f 1 0 4-1 0 6^-&*tt5^/^^^fi^^^S:l^* 
t5fc«>©<lf^l 0 7-1 0 9dS4^Stb5o 

7-09) i:«>:#<«jEtK^I|-*oTV^5 0 ^(D^igco 
S{t{g-g-<5Qfa#JffiS:»a>fli-t-5o *5*J k ^C^V^T^ i # 
n<D^it T yffe$ftLfcS«{ltr k , i 10 4-1 
0 6 tc^f Lt#^t 5 4r . 0 1 0 OiPff* 10 3 1 CO A 

r k ,i 1 0 2 8-1 0 3 0(1 
r ' k, i = h* 0 , i (rk.i -hi,* x ( k — 1 ) } 

h 0 , i : *3ee26K>f w^v^*S«F(Oil[««^ 

hi : *6^esiK>f y^^f^bho.i £ 

hi = [h 1, i , h 2 , i , hL-i, i 3 t 

x ( k - 1 ) : mm k - 1 S-CtcW-g-fi^S 1 0 3 3t 
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x (k— 1) = [xk-1 , xk-2 , x k _ L +i ] 1 

^xj te&fMj ^*5V^T«F-g-*J3£«l 0 3 3T*¥U5££*L 
0 3 4t?*5o 

(* ) : «**»<D«5fe-C«>-5o 

(t ) : teB0>5t3fe"C$>£o 

[0 0 3 1] fit, TV^^-CSmUfca^ft 
^Mtl^ltr ' kji 36S#b*t, JP*«1 0 3 1 

[0 0 3 2] Blitt, iliCtftaStt^^^-^S 

1101 — 1103 X^\n Lfcgff ft -g- 110 4 

~i 1 0 6fc*. -t^^■ei^<OT>'7 t ^-^^:ffiJB^S.i^TV^53a 

(ffltttt-g*) 112 9-1131 :CiiiE*ift 

S*t-&o JWfcWKMU 104- 

110 6 s63S*SS 1119-112U 51® Sf ^ 110 

7-110 9— tt^sttSo mm^mx 1110-1 20 
1 1 2\mm^^m^\ 113-111 s^r«*#s 

ff-g- 1116-1118t4»), 1119 — 11 

2 l^A^£*x£ 0 1 1 0 4-1 1 0 6 
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